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(57) ABSTRACT

A multi-step exposed image acquisition method by an elec-
tronic shutter and a photography apparatus using the same are
provided. The photography apparatus includes a controller
configured to divide an image sensor into a plurality of areas
and separately control an exposure time with respect to the
plurality of areas of the image sensor and a display configured
to display an image on which the exposure times for the areas
has been controlled. Accordingly, a multi-step exposed image
can be acquired from an image having varying brightness.
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MULTI-STEP EXPOSED IMAGE
ACQUISITION METHOD BY ELECTRONIC
SHUTTER AND PHOTOGRAPHING
APPARATUS USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from Korean Patent Appli-
cation Nos. 10-2009-0127001 and 10-2010-0035341, filed
on Dec. 18,2009 and Apr. 16, 2010, in the Korean Intellectual
Property Office, the disclosures of which are incorporated
herein by reference in their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure generally relates to a multi-step
exposed image acquisition method by an electronic shutter
and a photography apparatus using the same, and more par-
ticularly, to a multi-step exposed image acquisition method
which controls the timing of a reset pulse and a lead-out pulse
of an image sensor and a photography apparatus using the
same.

2. Description of the Related Art

A shutter of a camera may be generally classified as a lens
shutter which is located in the vicinity of a lens or as a focal
plane shutter which is located in the vicinity of a focal plane.

The focal plane shutter includes two types, i.e., a left and
right type shutter and an up and down type shutter, according
to travel directions of front and rear curtains. The up and down
type shutter which is advantageous in terms of performance
has been mainly used.

In a photography apparatus adopting the focal plane shut-
ter, two curtains including the front and rear curtains travel to
expose an image of a subject onto a plane. In other words, the
photography apparatus uses a method for exposing the plane
to light from the lens of the photography apparatus due to the
travel of the front curtain to start an exposure and the travel of
the rear curtain at a time interval due to a preset shutter speed
to end exposure.

However, many techniques for electronically processing a
front curtain of a focal plane shutter have been suggested in
order to solve problems of a mechanical shutter, e.g., a front
curtain shock caused by shock vibrations during the travel of
the front curtain, a release time lag necessary for charging the
front curtain, etc.

In other words, an electronic shutter has been used to
sequentially scan pixel lines using a reset signal, which
causes pixels to begin to be exposed to light in a charge-
coupled device (CCD) or a complementary metal oxide semi-
conductor (CMOS) image sensor (CIS) of a photography
apparatus, and thus replace a role of a front curtain.

In general, a photography apparatus using an electronic
shutter includes an auto focus (AF) system and an auto expo-
sure (AE) system. The AF system automatically adjusts a
focus of a subject, i.e., analyzes contrast of an image obtained
through an image sensor to automatically adjust the focus.
The AE system determines the brightness of the subject to
automatically determine an exposure, i.e., controls opening/
closing of an iris and a speed of a shutter with respect to an
appropriate exposure amount of the subject to automatically
adjust an appropriate exposure.

However, if the brightness of a subject changes gradually,
it is not easy to give appropriate exposure to all areas.

SUMMARY OF THE DISCLOSURE

An object of the present disclosure is achieved by provid-
ing a multi-step exposed image acquisition method capable of
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capturing an image having various exposures and a photog-
raphy apparatus using the same.

Another object of the present disclosure is achieved by
providing a multi-step exposed image acquisition method
capable of improving a dynamic range and a photography
apparatus using the same.

According to an aspect of the present disclosure, there is
provided a photographing method including: dividing an
image sensor into a plurality of areas; separately controlling
an exposure time with respect to the plurality of areas; and
displaying an image on which the exposure times for the areas
has been controlled.

According to another aspect of the present disclosure, there
is provided a photography apparatus including: a controller
configured to divide an image sensor into a plurality of areas
and separately control an exposure time with respect to the
plurality of areas; and a display configured to display an
image on which the exposure times for the areas has been
controlled.

BRIEF DESCRIPTION OF THE DRAWINGS

Various features, aspects and benefits of the embodiments
of the invention will become apparent and more readily
appreciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings, of which:

FIG. 1 is a view illustrating a structure of a photography
apparatus according to an embodiment;

FIG. 2 is a block diagram illustrating a structure of a
photography apparatus according to an embodiment;

FIGS. 3A and 3B are graphs illustrating a multi-step
exposed image acquisition method according to an embodi-
ment;

FIG. 4 is a view illustrating an image acquisition method
based on a multi-step exposure;

FIGS. 5A and 5B are graphs illustrating a gradation
exposed image acquisition method according to another
embodiment;

FIG. 6 is a view illustrating an image acquisition method
based on a gradation exposure;

FIG. 7 is a flowchart illustrating a photographing method
according to an embodiment;

FIG. 8 is a block diagram illustrating a structure of a
photography apparatus according to another embodiment;

FIGS. 9A through 9D are graphs illustrating application
examples of a mask if an electronic shutter is used;

FIGS. 10A through 10D are graphs illustrating application
examples of a mask if an electronic shutter is used;

FIG. 11 is a flowchart illustrating a photographing method
according to another embodiment;

FIG. 12 is a flowchart illustrating a photographing method
according to another embodiment;

FIGS. 13A and 13B are graphs illustrating a photographing
method according to another embodiment;

FIG. 14 is a view illustrating a process of acquiring an
image including an improved dynamic range; and

FIGS. 15A and 15B are graphs illustrating images which
are further improved according to embodiments disclosed
herein.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Certain embodiments of the present invention will now be
described in greater detail with reference to the accompany-
ing drawings.
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In the following description, the same drawing reference
numerals are used for the same elements even in different
drawings. While the embodiments are described with detailed
construction and elements to assist in acomprehensive under-
standing of the various applications and advantages of the
embodiments, it should be apparent however that the embodi-
ments can be carried out without those specifically detailed
particulars. Also, well-known functions or constructions will
not be described in detail so as to avoid obscuring the descrip-
tion with unnecessary detail. It should be also noted that in the
drawings, the dimensions of the features are not intended to
be to true scale, and may be exaggerated for the sake of
allowing greater understanding.

FIG. 1 is a view illustrating a photography apparatus
employing a focal plane shutter according to an exemplary
embodiment. Referring to FIG. 1, the photography apparatus
may include an image sensor 10, a mechanical front curtain
20, a mechanical rear curtain 30, a viewfinder 40, a lens 50,
and an iris 60.

As shown in FIG. 1, in the photography apparatus which
operates through the focal plane shutter, the mechanical front
curtain 20 and the mechanical rear curtain 30 constituting the
focal plane shutter may be installed in front of the image
sensor 10.

The image sensor 10 is a device which receives light
through the lens 50 and converts the light into an electric
signal and may be a charge-coupled device (CCD) or a
complementary metal oxide semiconductor (CMOS) image
sensor (CIS). According to an embodiment, a reset timing for
starting charge accumulation by the photography apparatus
may be controlled with respect to the image sensor 10 to
control an exposure quantity.

The mechanical front and rear curtains 20 and 30 of the
focal plane shutter may open and/or close an optical path to
the image sensor 10. A left-and-right shutter and an up-and-
down shutter are classified according to directions in which
front and rear curtains will move, and descriptions will be
given based on the up-and-down shutter hereinafter. How-
ever, those skilled in the art will realize that the description
provided herein applies to a left-and right shutter arrange-
ment.

The front curtain 20 may shield the image sensor 10 from
light before an exposure is performed and may start its travel
to start the exposure. The rear curtain 30 may block the
exposure immediately after the front curtain 20 starts the
exposure. According to this method, the focal plane shutter
may have a slit opening between the front and rear curtains
which travels (the front and rear curtains operate in parallel at
a predetermined distance) across the image sensor 10 to con-
trol the exposure to the image sensor 10.

The iris 60 may be disposed in the lens 50 to control an
aperture and an amount of light which passes through the lens
50.

The viewfinder 40 may be a device into which a user looks
to image a subject or adjust a focus when performing photo-
graphing using the photography apparatus.

In this embodiment, the photography apparatus has been
described as a camera but is not limited thereto. The spirit of
the present invention may be applied to any device which has
a photographing function such as a camcorder, a mobile
device, or the like.

FIG. 2 is a block diagram illustrating a structure of a
photography apparatus according to an embodiment. Refer-
ring to FIG. 2, the photography apparatus may include a lens
100, a mechanical shutter 105, an image sensor 110, an auto-
matic gain control (AGC) 120, an analog-to-digital converter
(ADC) 130, an image signal processor (ISP) 140, a display
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150, an auto exposure (AE) controller 160, a controller 170,
an input unit 180, and a storage unit 190.

The lens 100 may receive an image of a subject, and the
mechanical shutter 105 may generate a traveling slit across
the image to control an exposure quantity reaching the image
sensor 110. The image sensor 110 converts an input light
signal into an electric signal and controls the exposure quan-
tity through an electronic curtain function.

The input light signal is converted into the electric signal by
the image sensor 110 and may then be amplified as a signal
having an appropriate amplitude by the AGC 120. The ampli-
fied signal may be converted from an analog signal into a
digital signal through the ADC 130.

The ISP 140 may process the digital signal. The ISP 140
may perform signal processing so as to display a received
image signal. The ISP 140 may receive signals of areas of the
image sensor 110 which are exposed to different levels of
light, correct and synthesize the signals to generate a whole
image signal, and display the whole image signal on the
display 150.

The display 150 may display the whole image signal which
has been processed by the ISP 140 so that the .user immedi-
ately checks the image to promote convenient use of the user.

The AE controller 160 may control the travel of the
mechanical shutter 105 and an electronic shutter operation of
the image sensor 110 using exposure information, which is
calculated by the ISP 140, in order to respectively provide
appropriate exposures to the areas of the image sensor 110.

The controller 170 may control an overall process such as
amplification, conversion, processing, etc. of a signal,
receives a user command through the input unit 180, and may
control a camera module based on the user command.

The storage unit 190 may store information and the like
necessary for controlling a current image or the photography
apparatus.

A multi-step exposed image acquisition method according
to an embodiment will now be described in more detail with
reference to FIGS. 3A and 3B.

In order to perform an electronic shutter function in the
present embodiment, a travel curve of a mechanical shutter
may be controlled to generate a reset pulse and areadout pulse
of an image sensor. The reset pulse refers to a signal which
causes charge accumulated in the image sensor to be removed
in order to initialize the image sensor, and the readout pulse
refers to a signal which causes an amount of charge accumu-
lated in the image sensor to be read.

In other words, the image sensor may have a uniform
shutter speed in all the areas thereof by following the travel
curve of the mechanical shutter and thus may have a uniform
exposure time. This becomes possible by matching the tim-
ings of the reset pulse and the readout pulse of the image
sensor with an operation of the mechanical shutter.

FIG. 3A is a graph illustrating an image which may be
acquired by realizing a multi-step exposure by shortening an
exposure time toward a lower area of the image sensor. In
other words, a reset pulse 210 of an electronic shutter may be
generated in an uppermost area 221 according to a travel
characteristic of a mechanical rear curtain, and then an expo-
sure is performed for a time “a” to a travel 200 of the mechani-
cal rear curtain.

A reset pulse may be generated at aslight timelaginanarea
222, and thus an exposure is performed for a relatively
slightly short time “b.” According to this method, an interme-
diate area 223 may have an exposure time “c,” an arca 224
may have an exposure time “d.” and an area 225 may have an

exposure time “e.”
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If an area automatically exposed by AE is the intermediate
area 223, the screen may be in an excessively exposed state
toward an upper part thereof but may be in an insufficiently
exposed state toward a lower part thereof.

FIG. 3B is a graph illustrating an image which is acquired
by realizing a multi-step exposure by lengthening an expo-
sure time toward a lower area of an image sensor on a screen.
In this case, an exposure may be performed for a time from a
travel 230 of an electronic front curtain to a travel 240 of an
electronic rear curtain.

In an uppermost area 251, a reset pulse of the image sensor
may be generated, and then a readout pulse may be immedi-
ately generated. Therefore, an exposure may be performed by
a time lag “a”™ between a generation time of the reset pulse
and a generation time of the readout pulse.

An exposure may be performed for a time “b"™ in an area
252, for a time “c™ in an intermediate area 253, for a time “d"’
in an area 254, and for a time “€” in a lowermost area 255.

If an area automatically exposed by AE is the intermediate
223, the screen is in a relatively insufficiently exposed state
toward an upper part thereof but is in a relatively excessively
exposed state toward a lower part thereof.

In the above description, one screen is divided into five
areas to realize a multi-step exposure but is not limited
thereto. The screen may be divided into a smaller number of
areas or a larger number of areas for a multi-step exposure.

A method for acquiring an image having an appropriate
exposure based on the above-described multi-step exposure
process will now be described with reference to FIG. 4.

An image which is received through a lens may be pro-
cessed and displayed by an ISP. A user can intuitively know
which image will be acquired in a preview state. In other
words, if a subject 300 is set to a preview mode 310, a
mechanical shutter and an electronic shutter may be con-
trolled to display an image 320 having areas which are respec-
tively exposed in multi-steps.

A selection of a user may be input through an input unit
(330). In other words, a most appropriately exposed area may
be selected on a corresponding screen. In FIG. 4, an exposure
340 applied to a lowermost area of the subject 300 may be
selected, and the user may press a shutter (350) to capture a
corresponding image. Therefore, an image 360 having an
optimal exposure may be acquired.

A gradation exposed image acquisition method according
to another embodiment invention will now be described with
reference to FIGS. 5A and 5B.

According to the present embodiment, a generation timing
of a reset pulse or a readout pulse of an image sensor may be
controlled to apply a gradation exposure. The gradation expo-
sure is equal to an exposure to which an existing neutral
density (ND) gradation filter is applied.

Referring to FIG. 5A, a subject may be divided into upper
and lower areas 421 and 422, a gradation exposure may be
given to the upper area 421, and an AE may be given to the
lower area 422.

A reset timing may be controlled in the upper area 421 so
as to gradually lengthen an exposure time “a” toward a lower
part of an image sensor based on a travel curve 400 of a
mechanical rear curtain. In FIG. 5A, a gradient of the travel
curve 400 of the mechanical rear curtain increases down-
wards, and thus a reset pulse 410 may be generated at a
predetermined time interval, thereby giving the exposure
time “a” which gradually lengthens toward the lower part of
the image sensor.

A fixed exposure time “b” may be used for the lower area
422 so as to generate an image having a general AE.
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Here, the upper and lower areas 421 and 422 may be
divided as arbitrary areas. According to another exemplary
embodiment, a reset pulse timing may be generated using a
different method to a gradually lengthening exposure time.
Also, in this embodiment, a height of the image sensor is 15.6
mm, but is not limited thereto in other embodiments which
will be apparent to one of ordinary skill in the art.

In FIG. 5B, a subject may be divided into upper and lower
areas 451 and 452, an AE may be given to the upper area 451,
and a gradation exposure is given to the lower area 452.

In the lower area 452, a reset pulse timing and a readout
pulse timing of an image sensor may be controlled to gradu-
ally shorten an exposure time “b"” toward a lower part of the
image sensor. In FIG. 5B, the timing of a reset pulse 430 may
be gradually changed toward the lower part of the image
sensor, and a readout pulse 440 may be generated at a prede-
termined time interval, thereby giving the exposure time “b"’
which may gradually shorten toward the lower part of the
image sensor.

A fixed exposure time “a”™ may be given to the upper area
451 so as to generate an image having a general AE.

A method for acquiring an image having an exposure based
on the above-described gradation exposure will now be
described with reference to FIG. 6.

If a gradation exposure 510 is selected to capture a subject
500, an area “a” to which the gradation exposure 510 will be
applied may be set in a preview mode 520. An area “a" to
which the gradation exposure 510 will be applied may be
selected (530) through an input of a user by an input unit 535.
A degree of the gradation exposure 510 may be set (540)
through an input unit 545.

Here, the degree of the gradation exposure 510 may show
various effects by controlling generation timings of a reset
pulse and a readout pulse in the above-described gradation
exposure method.

If the area to which the gradation exposure 510 will be
applied and the degree of the gradation exposure 510 are
determined (a"), exposure 550 may start. An image 560 on
which an exposure corresponding to the determined degree of
gradation exposure 510 has been provided is acquired from
the area to which the gradation exposure was applied.

A photographing method according to an embodiment will
now be described with reference to FIG. 7. A determination is
made as to whether a preview mode is to be provided (5600).
if it is determined that the preview mode is not to be provided
(S600-N), photographing is performed in a general photo-
graphing mode (S610). If auser command is input through an
input unit such as a shutter or the like, photographing starts
(S615).

If it is determined that the preview mode is to be provided
(S600-Y), an image which is currently input through a lens is
displayed (S620). A determination is made as to whether a
user-selected exposure is to be applied (S630). If it is deter-
mined that the user-selected exposure is not to be applied
(S630-N), the photographing is performed in the general pho-
tographing mode (S610).

Here, the user-selected exposure includes the multi-step
exposure described with reference to FIGS. 3A and 3B and
the gradation exposure described with reference to FIGS. 5A
and 5B.

An area according to which the exposure time will be
applied is selected by the user (S640). An exposure based on
the selected area is used to generate a preview image which is
displayed through the display (S650), and a determination is
made by the user as to whether to apply the selected exposure
to a final image (S660).

23]
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If it is determined that the selected exposure will not be
applied (S660-N), the determination is re-made as to whether
user-selected exposure is to be provided (S630). If it is deter-
mined that the correct exposure will be applied in the preview
(S8600-Y), the correct exposure is set for the image generation
(S8670). Photographing is performed to acquire an image in
which an appropriate exposure has been applied (S675).

According to the above-described photographing method,
an image having various exposures may be captured, and an
appropriate exposure may be immediately known in a pre-
view mode. Therefore, a user can further intuitively and con-
veniently acquire a high-quality image.

FIG. 8 is a block diagram illustrating a structure of a
photography apparatus according to another embodiment.
Referring to FIG. 8, like the photography apparatus of FIG. 2,
the photography apparatus may include a lens 800, a
mechanical shutter 805, an image sensor 810, AGC 820, an
ADC 830, an ISP 840, a display 850, an AE controller 860, a
controller 870, an input unit 880, and a storage unit 890. The
photography apparatus may further include a mask applier
895.

Operations of most elements of the photography apparatus
of FIG. 8 are similar to those of the elements of the photog-
raphy apparatus of FIG. 2, and thus their detailed descriptions
will be omitted, but only elements related technical charac-
teristics of the present embodiment will be described in detail
herein.

The storage unit 890 may store a plurality of masks having
different reset or readout timing patterns in respective areas of
an image sensor.

The controller 870 may control the ISP 840 to perform
digital signal processing. In particular, the controller 870 may
control an exposure quantity incident onto the image sensor
with reference to one of the plurality of masks.

In more detail, the controller 870 may control the ISP 840
and the mask applier 895 so that areas of an image respec-
tively have different exposure quantities. Here, a mask may
have a reset or readout timing pattern which quickens or slows
step by step from an upper part of the image sensor toward a
lower part of the image sensor or a reset or readout timing
pattern which gradually slows or quickens from the upper part
to the lower part. The mask may have areset or readout timing
pattern which quickens from the upper part of the image
sensor toward an intermediate part of the image sensor and
then gradually slows from the intermediate part toward the
lower part or a reset or readout timing pattern which varies in
odd-numbered rows and even-numbered rows.

The plurality of masks may include an array of reference
values which are to differently apply an exposure quantity to
areas of the image sensor. In other words, a reset timing and
a readout timing may be formed in predetermined patterns
and may be applied to a basic travel of an electronic shutter so
that the areas of the image sensor respectively have different
exposure quantities.

In the present embodiment, the mask applier 895 is
installed as a separate element, but this is for convenience of
explanation. Therefore, the mask applier 895 may be included
in the ISP 840 or the controller 870.

The manner of using the above-described masks to create
and image will now be described in detail. FIGS. 9A through
9D are graphs illustrating examples of masks if electronic
front and rear curtains are used.

Afirst graph of FIG. 9 A illustrates a pattern of a reset signal
of an electronic shutter which is generated at a fixed interval
from an upper part of an image sensor to a lower part of the
image sensor, and the pattern will be referred to as a basic
pattern 900 hereafter. In a basic operation of the electronic
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shutter, a reset signal and a readout signal are generated at the
equal intervals, and thus travels of the electronic front and
rear curtains form parallel straight lines like the basic pattern
900.

A mask pattern 910 of a second graph of FIG. 9A quickens
step by step from the upper part of the image sensor toward
the lower part of the image sensor. If the mask pattern 910 is
applied to the basic pattern 900, the reset timing may gradu-
ally quicken as in a third graph of FIG. 9A. Therefore, an
exposure quantity may decrease step by step toward the lower
part of the image sensor. This may bring about the same effect
as that described with reference to FIG. 3A.

In FIG. 9A, the reset timing may quicken step by step, or
may slow step by step. Alternatively, or in addition, the read-
out timing may be controlled if the electronic rear curtain is
used in the electronic shutter.

A mask pattern 920 of a second graph of FIG. 9B gradually
slows from an upper part of an image sensor toward a lower
part of the image sensor. If the mask pattern 920 is applied to
a basic pattern 900 of a first graph of FIG. 9B, the reset timing
may gradually slow as in a third graph of FIG. 9B. Therefore,
an exposure quantity gradually increases toward the lower
part of the image sensor. This brings about a similar effect to
that described with reference to FIG. SA.

In FIG. 9B, the reset timing may gradually slow, or may
gradually quicken. Alternatively, or in addition, a readout
timing may be controlled if an electronic rear curtain is used
in an electronic shutter.

A mask pattern 930 of a second graph of FIG. 9C gradually
quickens from an upper part of an image sensor toward an
intermediate part of the image sensor and then gradually
slows from the intermediate part toward a lower part of the
image sensor. If the mask pattern 930 is applied to a basic
pattern 900 of a first graph of FIG. 9C, the reset timing may
gradually quicken and then slow as in a third graph of FIG.
9C. Therefore, an exposure quantity gradually decreases and
then increases toward the lower part of the image sensor.

In FIG. 9C, the reset timing may gradually quicken and
then gradually slow. However, an opposite case may be pos-
sible. Alternatively, or in addition, a readout timing may be
controlled if an electronic rear curtain is used in an electronic
shutter.

A mask pattern 940 of a second graph of FIG. 9D has
different reset or readout timing patterns in odd-numbered
and even-numbered rows of an image sensor. If the mask
pattern 940 is applied to a basic pattern 900 of a first graph of
FIG. 9D, different exposure quantities may be obtained
between the odd-numbered and even-numbered rows as in a
third graph of FIG. 9D.

Ifthe mask pattern 940 of F1IG. 9D is used, the image sensor
has different exposure quantities in the odd-numbered and
even-numbered rows thereof. If image processing is per-
formed with respect to the different exposure quantities to
average the different exposure quantities in order correct the
different exposure quantities, a dynamic range expands,
thereby enabling an acquisition of a high-quality image.

Accordingly, various images may be acquired by applying
any of a plurality of mask patterns 910, 920, 930, and 940 to
the basic pattern 900. If a specific area of an image to which
one of the mask patterns 910, 920, 930, and 940 has been
applied is selected, and an exposure quantity reflected on the
selected specific area is applied to a whole area of the image,
a high-quality image may be acquired. This may be the same
as those described with reference to FIGS. 5A, 5B, and 6, and
thus its detailed descriptions will be omitted herein.

FIGS. 10A through 10D are graphs illustrating methods
and results of applying mask patterns using an electronic
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front curtain which has a basic pattern which corresponds to
the travel characteristic of a mechanical rear curtain.

In FIGS. 10A through 10D, a travel of the electronic rear
curtain complies with the travel characteristic of the mechani-
cal rear curtain, and thus a basic pattern 1000 has a curved
shape. Mask patterns 910, 920, 930, and 940 are similar to the
mask patterns 910, 920, 930, and 940 described with refer-
ence to FIGS. 9A through 9D. When the mask patterns 910,
920, 930, and 940 are applied to the basic pattern 1000, the
results have curved shapes. However, their basic principles
are the same as those of the mask patterns 910, 920, 930, and
940 of FIGS. 9A through 9D, and thus their detailed descrip-
tions will be omitted.

Photographing methods according to several embodiments
will now be described with reference to FIGS. 11 and 12.

Referring to FIG. 11, a determination is made as to whether
a user-selected exposure will be applied (S1100). If it is
determined that the user-selected exposure will not be applied
(S1100-N), a general photographing mode operates (S1110),
in which a user captures a subject through a viewfinder of a
photography apparatus (S1120) and the operation ends.

If it is determined that a user-selected exposure will be
applied (S1100-Y), different exposure values may be con-
trolled and displayed in respective areas of an image sensor.
The user selects an an exposure pattern to be applied to the
entire area (S1130). The user previews the selected exposure
adjustment pattern applied to the entire image area (S1140). A
determination is made as to whether the selected exposure
pattern is to be applied (S1150). If it is determined that the
selected exposure pattern is not to be applied (S1150-N), the
determination is re-made as to whether the user-selected
exposure will be applied (S1100). However, if it is determined
that the selected exposure pattern is to be applied (S1150-Y),
the selected exposure pattern is employed (S1160). In other
words, an exposure quantity corresponding to the set expo-
sure pattern is applied and an image is captured using the
corresponding exposure quantity (S1170).

FIG. 12 is a flowchart illustrating a photographing method
in a liveview mode according to another embodiment.

The liveview mode refers to a mode in which an image of
a subject incident onto a lens is directly output through a
display apparatus. A determination is made as to whether the
liveview mode is to be performed (S1200). If it is determined
that the liveview mode is not to be performed (S1200-N), a
general photographing mode is performed (S1300). A user
captures the subject through a viewfinder in the general pho-
tographing mode (S1310) and the operation ends.

Ifitis determined that the liveview mode is to be performed
(81200-Y), the liveview mode is entered (S1210). A determi-
nation is made as to whether a user-selected exposure will be
applied (S1220). If it is determined that the user-selected
exposure will not be applied (S1220-N), a general liveview
photographing mode is performed (S1230). A user captures
an output image of a subject while seeing the output image in
the general liveview photographing mode (S1240) and the
operation ends.

If it is determined that the user-selected exposure is to be
applied (S1220-Y), different exposure values may be con-
trolled and displayed in respective areas of an image sensor.
Operations related to the control of the exposure values are
performed based on a mask pattern. The user selects an expo-
sure mask pattern according to which an exposure quantity
will be applied to an entire image area (S1250). The user
preview selected exposure mask to the entire image area
(S1260).

A determination is made as to whether the selected mask is
to be applied (S1270). If it is determined that the selected
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mask is not to be applied (S1270-N), the determination is
re-made as to whether the user-selected exposure will be
applied (S1220). If it is determined that the selected mask is
to be applied (S1270-Y), the selected exposure mask is
employed (S1280). In other words, an exposure quantity cor-
responding to the selected exposure pattern is applied in the
entire image area. Photographing is performed with the
selected exposure quantity (S1290) and then the operation
ends.

FIGS. 13A and 13B are graphs illustrating a method for
differently controlling exposure quantities in odd-numbered
and even-numbered rows of an image sensor. FIG. 13A is the
graph illustrating the methods of FIGS. 9D and 10D in more
detail, i.e., illustrating a method for controlling a reset timing
to acquire an image, and FIG. 13B is the graph illustrating the
methods of FIG. 9D and 10D, i.e., illustrating a method for
controlling a readout timing to acquire an image.

As shown in FIG. 13A, areadout timing of an image sensor
is performed at fixed time intervals. However, a reset timing is
differently controlled in odd-numbered and even-numbered
rows to give a larger exposure quantity to pixels in the odd-
numbered rows than to pixels in the even-numbered rows.

As shown in FIG. 13B, a reset timing of an image sensor is
performed at fixed time intervals, and a readout timing is
differently controlled in odd-numbered and even-numbered
rows, thereby differently controlling exposure quantities in
pixels in the odd-numbered rows and pixels in the even-
numbered rows.

If an image, which has been acquired through differently
given exposure quantities, is processed, an image having an
expanded dynamic range may be realized.

FIG. 14 is a view illustrating a process of acquiring an
image including an improved dynamic range as shown in
FIGS. 13A and 13B.

In an image 1400 shown in a liveview mode, a dark part is
seen darker, and a bright part is seen brighter, thereby show-
ing an image including a narrow dynamic range. A high data
rate (HDR) preview mode (1410) refers to a mode which is to
differently set an exposure quantity in even-numbered and
odd-numbered rows using the above-described method to
perform processing so that a dark part becomes brighter, and
abright part becomes darker, so as to acquire an image includ-
ing an expanded dynamic range. A user may use input unit
1420 in the HDR preview mode to set the amount of exposure.
A user presses a shutter button 1430 to start photographing,
and a captured image 1440 becomes an appropriately
exposed image in comparison with the image shown in the
liveview mode.

FIGS. 15A and 15B are graphs illustrating the effect of
acquiring improved images according to the embodiments
disclosed herein.

In general, a photography apparatus decreases a light
amount toward a peripheral part of a lens, and thus an expo-
sure quantity of a central part of an image is different from an
exposure quantity of an outer part of the image as shown in
FIG. 15A. Referring to FIG. 15A, in a general photography
apparatus which generates a reset signal 1500 at fixed time
intervals and a readout signal 1510 at fixed time intervals to
perform photographing, the central part of the image is bright,
and the outer part of the image is dark as shown in a right
picture of FIG. 15A.

Ifa method suggested in the embodiments herein is applied
to such a general photography apparatus, a ratio between a
light amount of a central part and a light amount of a periph-
eral part may be reduced.

Inother words, as shown in FIG. 15B, if a reset timing 1520
is controlled using the method described with reference to
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FIG. 9C, an exposure quantity relatively increases at upper
and lower parts of an image sensor, and an exposure quantity
decreases at a central part of the image sensor. Therefore, the
exposure quantities do not greatly show a difference at the
upper and lower parts as shown in a right picture of FIG. 15B.
An appropriate exposure quantity is applied to a whole area of
an image through software correction.

According to the present invention as described above, an
image having various exposures can be captured, and an
appropriate exposure can be immediately checked in a pre-
view mode. Therefore, a user can further intuitively and con-
veniently acquire a high-quality image.

Also, a dynamic range can be indirectly expanded, and a
similar effect to that of an existing gradation filter can be
obtained.

The foregoing embodiments and advantages are merely
exemplary and are not to be construed as limiting the present
invention. The present teaching can be readily applied to
other types of apparatuses. Also, the description of the
embodiments is intended to be illustrative, it will be appreci-
ated by those skilled in the art that many changes, alternatives,
modifications, and variations may be made without departing
from the principles and spirit of the teachings of the present
disclosure, the scope of which is defined in the appended
claims and their equivalents.

What is claimed is:
1. A photographing method comprising:
separately controlling an exposure time for each of a plu-
rality of areas comprising an image;
displaying the image divided into the plurality of areas with
separately controlled exposure times;
receiving input indicating a user selecting one of the plu-
rality of areas; and
displaying a preview image to which an exposure time
corresponding to the selected area has been applied.
2. The photographing method of claim 1, wherein sepa-
rately controlling the exposure time includes:
separately controlling a reset timing with respect to each of
the plurality of areas.
3. The photographing method of claim 2, wherein sepa-
rately controlling the exposure time includes:
generating a reset signal of an image sensor at fixed time
intervals in the plurality of areas.
4. The photographing method of claim 2, wherein sepa-
rately controlling the reset timing includes:
generating a reset signal based on a travel characteristic of
a mechanical rear curtain.
5. The photographing method of claim 1, wherein sepa-
rately controlling the exposure time includes:
separately controlling a readout timing with respect to each
of the plurality of areas.
6. The photographing method of claim 1, wherein sepa-
rately controlling the exposure time includes:
generating a readout signal for an image sensor at fixed
time intervals in the plurality of areas.
7. The photographing method of claim 1, wherein sepa-
rately controlling the exposure time includes:
gradually increasing or decreasing the exposure time in
some or all of the plurality of areas in an image sensor
from a time point when a reset signal of the image sensor
is generated to a time point when a mechanical rear
curtain travels.
8. The photographing method of claim 1, wherein sepa-
rately controlling the exposure time includes:
gradually increasing or decreasing a time lag between
when a reset signal of an image sensor is generated and

5

15

30

40

45

50

55

60

65

12

when a readout signal of the image sensor is generated,
in some or all of the plurality of areas in the image
sensor.

9. The photographing method of claim 1, further compris-
ing:

receiving an input indicating user selection of one of the
plurality of areas by which the controlling of the expo-
sure time of the image is to be performed; and

taking the image by applying the exposure time according
to the user selected area.

10. A photography apparatus comprising:

a controller configured to separately control an exposure
time with respect to each of a plurality of areas compris-
ing an image;

a display configured to display an image divided into the
plurality of areas with separately controlled exposure
times; and

an input unit configured to receive auser selection of one of
the plurality of areas with separately controlled expo-
sure times in the displayed image,

wherein, when the user selection is received, the display
displays a preview image to which an exposure time
corresponding to the selected area has been applied.

11. The photography apparatus of claim 10, wherein the
controller separately controls a reset timing with respect to
each of the plurality of areas.

12. The photography apparatus of claim 10, wherein the
controller generates a reset signal for an image sensor at fixed
time intervals in the plurality of areas.

13. The photography apparatus of claim 12, wherein areset
signal is generated based on a travel characteristic of a
mechanical rear curtain.

14. The photography apparatus of claim 10, wherein the
controller separately controls a readout timing with respect to
each of the plurality of areas.

15. The photography apparatus of claim 10, wherein the
controller generates a readout signal for an image sensor at
fixed time differences in the plurality of areas.

16. The photography apparatus of claim 10, wherein the
controller separately controls the exposure time by gradually
increasing or decreasing the exposure time in some or all of
the plurality of areas from a time point when a reset signal of
an image sensor is generated to a time point when a mechani-
cal rear curtain travels.

17. The photography apparatus of claim 10, wherein the
controller separately controls the exposure time by gradually
increasing or decreasing a time lag between when a reset
signal of an image sensor is generated and when a readout
signal of the image sensor is generated, in some or all of the
plurality of areas.

18. The photography apparatus of claim 10, wherein the
input unit is further configured to receive a user selection of
one of the plurality of areas by which control of the exposure
time of an image is to be applied.

19. A photographing method comprising:

displaying a preview image to which an exposure mask
pattern has been applied, the exposure mask pattern
being one of a plurality of exposure mask patterns, each
having at least one of a different reset timing pattern and
a different readout timing pattern;

if input indicating a user has selected the exposure mask
pattern of the currently displayed preview image is
received, taking an image using the selected exposure
mask pattern; and
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if user input indicating another exposure mask pattern is to
be previewed is received, displaying a preview image to
which another of the plurality of exposure mask patterns
has been applied.

20. The photographing method of claim 19, wherein at 5

least one of the plurality of exposure mask patterns comprises
areset timing pattern or a readout timing pattern which quick-
ens or slows step by step from an upper part of an image
sensor toward a lower part of the image sensor.

21. The photographing method of claim 19, wherein at
least one of the plurality of exposure mask patterns comprises
areset timing pattern or a readout timing pattern which gradu-
ally slows or quickens from an upper part of an image sensor
toward a lower part of the image sensor.

22. The photographing method of claim 19, wherein at
least one of the plurality of exposure mask patterns comprises
areset timing pattern or a readout timing pattern which gradu-
ally quickens from an upper part of an image sensor toward an
intermediate part of the image sensor and then gradually
slows from the intermediate part toward a lower part of the
image sensor.

23. The photographing method of claim 19, wherein at
least one of the plurality of exposure mask patterns comprises
a reset timing pattern or a readout timing pattern which dif-
ferently changes in odd-numbered and even-numbered rows
of an image sensor.

24. The photographing method of claim 19, wherein a reset
signal is generated based on a reset timing pattern of the
exposure mask pattern or a readout signal is generated based
on a readout timing pattern of the exposure mask pattern to
separately control the exposure time with respect to areas of
an image sensor.

25. The photographing method of claim 19, wherein a reset
signal is generated based on a travel characteristic of a
mechanical rear curtain.

26. The photographing method of claim 19, wherein the
plurality of exposure mask patterns are pre-stored.

27. A photography apparatus comprising:

a storage unit configured to store a plurality of exposure
mask patterns, each comprising at least one of a different
reset timing patterns and a different readout timing pat-
tern;

a controller configured to generate a preview image to
which one of the plurality of exposure mask patterns has
been applied;
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a display configured to display a preview image generated
by the controller applying an exposure mask; and

an input unit configured to receive a user selection of an
exposure mask pattern corresponding to a currently dis-
played preview image and to receive a user command to
display another preview image having another of the
plurality of exposure mask patterns applied thereto.

28. The photography apparatus of claim 27, wherein the
plurality of exposure mask patterns comprise reset timing
patterns or readout timing patterns which quicken or slow
step by step from an upper part of an image sensor toward a
lower part of the image sensor.

29. The photography apparatus of claim 27, wherein the
plurality of exposure mask patterns comprise reset timing
patterns or readout timing patterns which gradually slow or
quicken from an upper part of an image sensor toward a lower
part of the image sensor.

30. The photography apparatus of claim 27, wherein the
plurality of exposure mask patterns comprise reset timing
patterns or readout timing patterns which gradually quicken
from an upper part of an image sensor toward an intermediate
part of the image sensor and then gradually slow from the
intermediate part toward a lower part of the image sensor.

31. The photography apparatus of claim 27, wherein the
plurality of exposure mask patterns comprise different reset
timing patterns or different readout timing patterns with
respect to odd-numbered and even-numbered rows of an
image sensor.

32. The photography apparatus of claim 27, wherein the
controller generates a reset signal based on a reset timing
pattern of one of the plurality of exposure mask patterns or a
readout signal based on a readout timing pattern of one of the
plurality of exposure mask patterns to generate the preview
image.

33. The photography apparatus of claim 27, wherein the
reset signal is generated based on a travel characteristic of a
mechanical rear curtain.

34. The photography apparatus of claim 27, wherein the
controller controls the exposure time with respect to areas of
an image sensor based on the exposure mask pattern selected
by the user.



